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(57) Abstract: Paying attention to the fact that no secretion 
is made by one H-chain due to " knob s-into -holes" , it is 
found out that a target bispecific antibody can be preferen- 
tially formed by first expressing the H- and L-chains in one 

side, then suppressing the expression thereof, expressing the 
H- and L-chains in the other side to thereby construct target 
HL molecules (HaLa and HbLb) and then pairing the H chains 
with each other (H2L2). 
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5 mm^^m 



15 mW.WM 

TV^;5o ~ #^'14^112^ (bispecific antibody; BsAb)«. ~mgt±^#:(bifuncti 
20 onal antibody) t :Lthh^. 2 ocDfeiJ^^^SfC^^^^/^l^-^gPfi^ 

y 5/ K^N-f^^y K— fiP^i5'17 K n — ^ (quadroma) t m-^tl ^ 2 mm(0 ^ 
^/ ^ ^/^^rL#:0^^tt(Da'^#:^ffiV^TS■±■r§ 1 7!)^X^ 6 (^IS#lf 
B 4, 474, 893 ■^•(i^lR ; R. Bos and W. Nieuwenhuitzen, Hybridoma 1992, 11(1): 
25 41-51) o *fc. 2mm<D^/ ^^-i-/^in.i^<DFah(mJM^'^mm}f. ^fcfiF 
ab' Hfvt&'fb^^ (M. Brennan et al. , Science 1985, 229(1708): 81-3) , ^ 
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y ^ n —T/l-ifii^^^^'f^^-t^ ^ t Xi^m-f-^ ^ ^ -et ^5 (B. Karpovsky et 
al. , J. Exp. Med. 1984, 160(6): 1686-701) » 

•d^^lifhtl^(M.R. Sureshetal. , Methods Enzymol. 1986, 121: 210-28)o ^ 

\/^^fi^MM^^h^{Y.S. Massimo et al. , J. Immunol. Methods 1997, 201: 57- 
66) o 

15 :i(D^ots:mM.^.^nmni^. x^±^tMmxBsAh^m^:fjW:tvx. 

it. Fab' h n ^M-^m (TNB) t Fab' (SH) ^(7)irL#:ltf jt ^ 

'ft:^6^(CiS/1S-t"^;^}'i;5S^?3tl.'CV^S (Brennan et al. , Science 1985, 229: 8 

20 HTV^^ (Shalaby et al. , J. Exp. Med. 1992, 175: 217-25) „ jtlS^ll^S 

m^m\^^^t\z.i:,^ , t b'fkJrLi«;tJ:^9ltj^fe$ti.§BsAb^#^::tti-ei: 

So ^fc. i?VTJ}<7"V (Db)«. ste^Sfe-a-f-J; !9«^^tLfc:L^pT^^^I&(VL) 

i H^Rr^|R:^(VH);6^^Sv^iC/1i§-^-e#7'£V^< b v^{c:Mv^ y JioTlg-a-^ 

tl^TV^S 2S^Oltf>H'7i>^b^ceS BsAb -efe-S (p. Holliner et al. , Proc. Natl. 
25 Acad. Sci. USA 1993, 90: 6444-8; EP404, 097 -^;W093/1 1161 -i-)o ^lOj:^/^ 
Db ^$t?fC^^bfc^>(D^ UT^^^ (single chain) Db tib^X^ h im 
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03/087163 ^<^fg)o b;0^b/ce;6SP,, ^i^m}fn. ^^■M:(Dmm^it^ik^^^ 

{^:tg1i6tI^ce^M^^Ai"'0::^i'^;iS^^):^^-CV^^(Ridgway et al. , Protein Eng. 

1996, 9: 617-21) o :L(D:iumi^ ^ ^ wm^titcu mh. t i.xm<^fc L mt 

^?f^j?febt#-5o ^^X\ 2001-523971 -^<2>^(c:}*, trC^^^-^ Kp« ^-^^1" 

:^%m^h(D—M^^'0^^^fhX\^^ (PCT/JP04/000496) „ 

2 0(D^/£oin:J!^JC^-r^#M^/^'^tg^^t-^.BsAb f*. in vitro RXI in v 

bT^ffl-t-Sw^jaS"e#6(Hanuaerling et al. , J. Exp. Med. 1968, 128: 146 

20 i-73)o ^yx.{i\ ijiw^—^^v-^i^^^\:,MMmmm^^mf^^t:b^x 
mm * fc i-x^commw-^ n e ^jsis-r s irci*: v ^ 6 r i: ;ds^f^ ^ t^r v n § ex. 

Kurokawa et al. , Bio/Technology 1989, 7: 1163; 5-304992 ■^<2^$g)o 

2-145187 -^<2^^) . a^Offi^^^^^ b:rc:S?^i^^ti^^^llT(^y;t(i\ # 
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5-213775 ^^Am^m^ 10-165184 -^<2^#;#M¥ 11-71288 -^^ckm l 2 
002-518041 11-506310 ^<2^IB; Link et al. . Blood 1993, 81: 3 
343; T. Nitta et al. , Lancet 1990, 335: 368-71; L. deLeij et al. , Founda 
tion Nationale de Transfusion Sanguine, Les Ulis France 1990, 249-53; Le 
5 Doussal et al. , J. Nucl. Med. 1993, 34: 1662-71; Stickney et al. , Cance 
r Res. 1991, 51: 6650-5 , MB'^^'M (#Sfi^ 5-199894 . ^Blt^ 
^f|2*(#^¥ 10-511085 -^<z^fg; We iner et al.. Cancer Res. 1993, 53: 94-10 
0), T m^^M^i'^^COm^^iVjroesen et al. , Br. J. Cancer 1994, 70: 652-6 
l; Weiner et al. , J. Immunol. 1994, 152: 2385), :fe^^tff (M. R. Suresh et 
10 al. , Proc. Natl. Acad. Sci. USA 1986, 83: 7989-93 ;#r?fl¥ 5-184383 

:^'MB.M.it^(C. Milstein and A. C. Cuello, Nature 1983,305: 537)^Jc: 

BsAb ^^mir^:it:dm^^nx\^^^o 

15 Xiang et al., Mol. Immunol. 1990,27: 809; C. R. Bebbington et al. , Bio/Te 
chnology 1992, 10: 169)o i7L®#^6^ H ^tJ? L ^^^#1-5;^?*^ bT. i^B 

Huse et al. , Science 1989, 246: 1275; J. McCafferty et al. , Nature 1990, 
348: 552; A. S. Kang et al. , Proc. Natl. Acad. Sci. USA 1991, 88: 4363) „ 
20 :ztlh<D:)jmXl-iFah ^m±^'^Xin,i^y4 y'y V — ti-^^\ litcn. Fab^ 

25 ^m<Dmm 

—m^'&.UW- (BsAb) ^m<om. knobs-into-holes ^^coMm J: o T H ^(c: 
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15 (Ha^U^La) ^^m^i^Ts ^Olgm^J^M bfd^tj 5 — H ^^tJ? L ^ (Hb 
^t>'Lb) 5fei^@6^HL^^(HaLa^tJ«HbLb)^1»^Lfc=^{c:Himill 

dr^M-a-^-i^ o (H2L2) -e @ BsAb (Dmm^M^^^^ ^ i § r ,^ 



20 imiRight tiL)^ti^^ti^^m.Mm^^ nit^ 
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(4) <Di:m.^^timt(Dm:^:^^^ 

(5) ^— © H ^ ^ MX(^ H ^OT 5: / 9 s ;0^o^— L ^ ^ ^X(D 

L ^(DT ^ 7 mMWm^j:^^i^-^'h 6 -hfB (1) ~ (4) ov ^-f tb;&^-tai4<^^ 

(6) ^m^^r.wm'i^irii^'^^h^ jnie (d ~ (5) o v ^-rtt/6^(-tBicoa^5t;^}'^. 

WiWit-t^ JulB (1) ~ (6) o V N-rti.;J)^{e:|Ba(7)^5t;^fe. 

(8)^— (D>5tllIdrXf^^XOMIlldr-^^{tfei#:dSff^^$tl.{-< V^ir^^ knobs-int 
o-holes i)m?^ ^ tlfcBi^-^^h ^:it t^^ ±m (1) ~ (7) CD V NTtL:^^ 
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(14) _bta (1) ~ (9) CD V ^-rtL^^c:|Bi4(D:^^fe(^ J: D ^ 5 irc^s 

(15) ^— COH^. ^-COH^. H— (^L0. ^ZltT^L^^I^B^^id^m^^Tj^ 

IB (15) mm<^trii^m.^m. 

15 (18)m-^^^mi®fi^ia-7-(-J: (9i^#:(Om-cDLm:SLt)^0-(7)H^(^^m^Sfl^$ 
(19)±.|S(17)^fc(±(18) (C|EgcCO'<:i^ Mt)^f- 

20 ;iS^#^$tb^o 



25 't4feT:#: (BsAb) O J; 5 /^#a#m'l4^ri:#:<^i^3^f-*^V^-C{i. H— <7)fi0(H 0) h'i^ 
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RXI. %—(0 \.m,h Tj^-^ LT V ^/^=cv o H ^ i %zl(j:> h ^ ^ m-k bTV^;^cCV ^^ 
5 ^nonm • L^^%f^^bfc:#. (3) (l)S.U«(2)OXmtz:J; D^-^i^^ 



m\z.^ r^— o@ (L) ^ \t. BsAb ^?i^^-r -5 2 o<D L 9 ::^(7:) l m.x 
;OS-e#^o iiSx ^— «:0L^^||— (Z)H^^«^^Ji:(X{^^t°^^:7^)^»-t- 
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{i^ Clackson et al. , Nature 1991, 352: 624-8> Marks et al. , J. Mol. Biol. 

1991, 222: 581-97^ Waterhouses et al. , Nucleic Acids Res. 1993, 21: 226 
5-6, Griffiths et al. , EMBO J. 1994, 13: 3245-60, Vaughan et al. , Nature 
20 Biotechnology 1996, 14: 309-14. S.t;^#^^ 20-504970 ■^<2^#^<7):5:ife^# 
m-t^:it:il^X^^. ^(Dm. MWM^^ 7 ^ y "7 V—tir^ J^'^i:{m95/ 15393 
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m^i^^^^-f-^ scFv (7) .DNA @H?lJ;OSPJ f3;?)^cl/^tL(*\ ^^ifi^lJ^TC^clji^/^^m^ 

W092/01047, W092/20791, W093/06213, W093/11236, W093/19172, W095/0 
5 1438. W095/15388 ^##{Ci-^Ci: ;0S-X?#'5o 

/^-r^'^y ^(^mRNA^^fei^frfe^^^^^^V^T^JLft:0"Br^^:^(VM^^)(^ cDNA 

mx.lt. W098/46777 tl f£ tl^m CTfT 5 ^ <t -^^X^ 5o ^^-T 7^ v 
•^(T^i'^^fi, fd^X-t^^ l^h<D:;^^^(.G. Kohl er and C. Milstein. Me 

thods Enzymol. 1981, 73: 3-46)^(Cfp CT^T 5 ^1 i: ^^^^et Jn[i^<^:^^i^t4 
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-5(1^096/34096; Mendez et al. , Nat. Genet. 1997, 15: 146-56 #fiSJo 

15 t4^^i-6mMO t: CI i: -5 1-59878 ^<kmMm)o ^ 

Mc7)feT:J^-C:fe^i"5 r. i "CEfMo t: ^ ;OS-e^ § (W093/12227. 

W092/03918, W094/02602^ W096/34096, W096/33735 #:^)o 

W}<'^(0:^^itn, MK.lt. ^^•^in:!^^ Phosphate-Buffered Saline (PBS) ^fd 

b<{i. 7P^^h^^^ri^^^^i^h{c:?M'^bMj^W.^4~2l Bfet^^m 
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rcn—N'J^,gJ3^^M'n^bT'f^^1~Sr.i;;0S-t?^S (Coding, Monoclonal Antibodie 
s: Principles and Practice, Academic Press, 1986, 59-103) „ C-^^ 



>'^^^-r^-^;0ST-^5o "^fc. mRNA;5^p3 RT-PCR{cij: 19 ^n— r^i/^'i-;5::<ir 

"5rtg-efe-5o :fe^iJ^^n7^y IgA, IgD, IgE, IgG:S.U^IgM(7) 5 

4-zr)mxJa.. IgG-1, IgG-2. IgG-3. ^U5lgG-4;lgA-lS.t>^IgA-2^)(c:^}t?3 

r i:^>prfgT-fcSo Mx.(i\ -^^y^m^. "yvY^^. ^^-^^W-. 
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eshaped) t ti^^tl. \1 h&.^(Dm%W}<^. fz. t X.\-£-^ ^ :^i7lPf(DliSW 

^^'^MMiCDR; complementary determining region) ^3S/^'t"'6 <t 5 i^lStf b 



(D 



;^ i; iJ' 1/;^-^ Kd^P^ PGR J: 9 ^J?fe-rSo #?3tLfc DNA ^ t bfcli*^^ 
#Ab0ife$ii:5;:^iiI=l: (EP239400; W096/02576 o CDR b 

b"Ct>J;V^(K. Sato et al. , Cancer Res. 1993, 53: 851-856)o 



(^J;t}i. Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488 > PGR ^ 



1=1 



^ fifz.^w-^mmt. 7o%a±^ <t * b < 8o%j^±. $ t \z.n-^ b < 



90%i^Jb(^Jx.{i\ 95%i^iL±. 97%. 98%. <DT / ^&mn'\^'RW 
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^^ttrV^Ow^;aS0^LV^o i^!|x.f:f. knobs-into-holes 2001-523971) 
25 #6o 
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*b< f$—(DMtmii<DM(Dm^mM^^^—&\^x\^^^:it^^iro 
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(D M i H — «^ >^ ^ ^ ^ B t ^ i ' 



o^^9. ^— o?5«]-;0S|g^b•rv^'5B#^^^z:(7)>^^i^^b-c*5fe-f , IIzicdM;^^ 
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© H M a; II— CO L o 0#W 



widBm^itT'Sr ^/6W^bv^;^lS^ ^inps^^tT^-r. m-(Diimtm-'(OLm^ 



b. (DL^i:?^'a•b■CV^5^£V^||— (OH^^ 
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5 t-6;^&^^tf-5r ^;6S-e# 5o ^'OMWma-i. 



(D 



15 {^#(c:ps)£$tt-f, if(D^^fj:mm(Dh(D^m\^^xhx\^\ m:k.it^ mm.mm 



iJ'V^ifO/jN/l^^V, Cre(causes recombination ; t@ f^|i.^;t@|^) if CO 



7r« % 



25 v^j:5^^^ait^-M•t■::^(-J; '^fl^bfciH^^W^fcfiL^o^m^^fe'S^ 
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W^^^tlO^:^ — PCDNA4/T0, pIND: Invitrogen) tCfet^O^— (7)^ 



5 §o ii^> m-'<^M^mm'r^timRxj^Lm<Dmm.^mm-r^m—<D' 



- CO H L 



10 $tLfc^miiSpia^(-i ^**t#^(^^-^/^c(im-o^(D^m^sfi^$ti.o-<^i?^ 



-Tor X. 



^LV\ :7°P^— ^ — LT{^. lac^ trp. tac, I — v'PU PR^t^^Jfe 
rrnB y Tjf y — vyU RNA S 5t$C0 >b<^^'(^fflt-'5 - ^ ^6^-^?^^ So 51^^=^ v-J^^'-t-zHH 

^iJidS^tf btb, pellB ^^^v-i^^^/l/^i^d^-f-^Cl^JiStrtS (Better et al. . Sc 
ience 1988, 240: 1041-3; Sastry et al. , Proc. Natl. Acad. Sci. USA 1989, 



86: 5728 



»\^/ O 



25 iJ^— ^j^M-rs^|^;I^v^^ttS-<^^5^-(^#^^PI^$tl-f> ifoj;5^^^i^:^- 
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(Mx.it, pcDNA3(Invitrogen), pEGF-BOS (Nucleic Acids Res. 1990, 18(17): 
5322), pEF. pCDMS) , Mi^M^^M(D^^^i^ i^ — (Wix.i-t fBac-to-BAC bacul 
ovirus expression systemj (Gibco BRL) , pBacPAKS) , ^^^^(D^^^^ i^- 
mK-ltpmis pMH2), m^^-^^^:^^^(^^^^^ '^ — (Mx.lt, pHSV, pMV, p 
5 AdexLcw), U h ^ ^ ^ /l^:^^^(D^^^^ i^ — (MX-it. pZlPneo) , ^M^^<D 
^^■^^ ^ — mK.it, rpichia Expression KitJ (Invitrogen), pNVll, SP-QO 
1). ^^M^^<Dm^^i^ — iMK.it, PPL608, pKTH50), 

^ i^^(M13Wt^^ pUC^^^;^— , pBR322, pBluescript, pCR-Script) T'.e 

10 — ^ffiv^-c^> J;v\ 

:^mm(Dmi^(Dm—<^ntm=-<DM^^^j:^^^Mi^mmir^:Ltjbmmfj:Mi^ 
^:itA^x^^o mmmtvxit, (Dm^mmm, mx.it, cm, cos, 

15 n— BHK(baby hamster kidney), HeLa, Vero. (.2)m^^MB, Mx.it, T 

:7 V :^y?^:ff=^/i-mmms^, ■^fcitid)^^^^., Mx.it, sf9, sf2U Tn5;teif 

;0S^btt-CV^Oo mWmMtLXit, =-:^T- -(T'r{mcotiana)m, Mx.it=^=i 
T -< T-f- • ^y<:^J>^ {Nicotiana tabacum) ^^(DMM^)^^ hfhX-iS '0 , ^ tL^;{7 

/]^y^mmirtiit^\\ MM'm^tVXit, mm (Mx.it, •^ly^x:^^-^::^ - ±u 

20 (Saccharomyces cerevisiae) ^COi^^y;^^ (Saccharomyces) M <^^B 

U^), ^it*t0 (Mx.it, r:^^JV^/\^^ ' (Aspergillus niger)m<Dry^ 

(Aspergillus) m<^?®J3S^) ^-^^^ btLTV^-5o WM^^m^^m-T 

^^M'M^^^^^^M^^^^h^o ^M'M^tl^Xit, XmM(B- coli), 

0^bv\ :L^h(D'mmz., :^mm(D^w-(D'm-'<^ntMr.(Dn(-^'^i^^^ . 
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5 :J&/^v'^7A-f :^:/%ffiV^fc;^^'^(Proc. Natl. Acad. Sci. USA 1972, 69: 

2110), :/n h'T" hfiC^^ BS 63-24829 -^<2^^). ^il^iJ^ b c 4< I/— v' 3 
(Gene 1982, 17: 107; Molecular & General Genetics 1979, 168: llD^CO:)^ 

h p V— -iX a (Methods in Enzymology 1990, 194: 182), 
10 ztLu:^^^^ h'BiProc. Natl. Acad. Sci. USA 1984, 81: 4889). S^^U^-^i^ 

Bacteriol. 1983, 153: 163) m^^^^f htl. Umm^-^^ i-±T y< 
i^T^y !>i^?i(Gene 1983, 23: 315; W089/05859 #) . ^ ^ Jflli: (.^0 

91/00358) ^^^S-^^-t-fc-So "Sfc, bfc^'a-t-J*> :^l^:^hn 

7^1/— iXa (Cytotechnology 1990, 3: 133), y >-^;^/^:X'>i>.fi(#^^ 
15 2-227075 -i-^fS) , y ^ v- a (Proc. Natl. Acad. Sci. USA 1987, 8 
4: 7413; Virology 1973, 52: 456), y :^^-;&/Wi/'i'i»*tt?fe, DEAE-7=>^ h 

25 if^s^i^J^^CT-r ^7"^^--i^'-^itJt{-»i~tT.{t*j:V^(^!lx{i\ Iac7"n-=E— 
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-CffiV^■5^-a'{-^i^ igitil^ LTfiTNM-FH J:§i&(Pharmingen), Sf-900 II SFMJ# 
ifeCLife Technologies), ExCell400 S.t)^ ExCeI1405(JEH Biosciences) , Grace's 
Insect Medium (Nature 195: 788 (1962))#^^V^5 ^ i: ;as-et , <£1>S (CIJ^; C 

5 f^> — IxfC'Kffi^tL'CV^^ RPMI1640i:§±t&(The Journal of American Medical As 
sociation 199: 519 (1967)), Eagle MEM i#±tll (Science 122: 501 (1952)), D 
MEM i-g±t!l (Virology 8: 396 (1959)), 199 (Proceeding of the Society for 
the Biological Medicine 73: 1 (1950)), Cltb C^J:§i*l{- BSA 

^qbfci:M^^ffl1--5ci^;;0S-t?t6c pH6~8, so- 

lo 4o°c, 5%co2#^i.T-etf 5 ciir/i^-C't^o cioi^, 

1, A. K. Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, 
15 Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #fl^)o 

So *l?3t-, Jn:i$fe^HS^*3j;t>'L0(Left HL)^7" h7l^-r y ^M^McOpc 
DNA4 (Invitrogen) -<^^ ^ — ^, irL#:H&^ H ^Xfhm (Right HL) ^"^ y 

>'M2#M(^pIND(Invitrogen)-<^^ — ^ll^iZitfo t^TO^^PIiiT"-^;^ 5: K 

20 ^_ha7!i(7)3i^/ceW^^J3a> mx.^-^. COS-7 ^oltiJ^lffll&ici^S^Ai-So ^(^^^x 

:ft:S!]OM3^lJ(C:::T-(ix h7f-^i^ y ^)^^^i-l^*1"So iffcf-^ 

25 x.t^2~3 BPpmdo -e^^Jisg^x ^^:^:&KHL:^^^;5S^^$;}^, 

b-CVNfc,fe^HL:9-^^^'g^L^ik#:BsAb i#±tiltf--:5^tJ^tbSo 
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5 

2. *n:#: 

^ -5 (Antibodies: A Laboratory Manual, Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) o **B(±> Mx.{i. ^W-(Om^Jl^^^\^-^^U}l \^ 
X"'nb^hi)^X^'bo irLl^OfeiiEI^'^^gtt (Antibodies: A Laboratory Manual, 
15 Ed Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) C0^ft!j^{Cl(S<2^ 

lA mm^mni'^m) ^ ria iMM^mm^) ^ /t u'^^^m^f^ if v ^ ^ ^ ^ 

20 ^||z:oH^oT5:ym@a^>Jj5^^7^cCo-cde«9. n— (Dl^,^S— (^L^(Z3T5:y 

^Sa^|J;6S^^.^o-rv^§^#Mtt^^*:(BsAb)-Cfe§o ^^T^ ±.5; BsAb {c:-ov> 

h— y) ^^.fis-r-s BsAb -efeSo :?^^p^(-*3v^-c^^. ^< m^^ofeti^^^^fi-r 

25 §BsAbT^J;V^L. n—^U^(r>Wi:^^\tL{mfi^^^^V—'^)'^Wm.'t^'&s 



wo 2004/111233 



PCT/JP2004/008585 



- 22 - 

5 knobs-into-holes ^^tf § ^ t d^T'^ -So knobs-into-holes n "V/U^ 

■Cfe^ 2001-523971)o knobs-into-holes (i^'||#lc:<2^^0S#f-efo '0 . ^ 

(ifeii^cDii^Kii^^.e^-e&oT'b J:v\ i7ui^m}i(DMci^mt\^xa. m^it. Fab. 

Fab\ F(ab')2, Fv, t^'V T#t'^' if ^^^f § ^ ^ ^aS-T?^ So ^OJ;5^cCfell^ 

20 ic:#AUfc^. 3i^/.e^^«-^'^m^-^nfiJ;<^^(^J;t«\ M.S. Co et a 

1., J. Immunol. 1994, 152: 2968-2976; M. Better and A. H. Horwitz, Metho 
ds Ensymol. 1989, 178: 476-496; A. Pluckthun and A. Skerra, Methods Enzy 
mol. 1989, 178:497-515; E. Lamoyi, Methods Enzymol. 1986, 121: 652-663; 
J. Rousseaux et al. , Methods Enzymol. 1986, 121: 663-669; R. E. Bird and 
25 B.W. Walker, Trends Biotechnol. 1991, 9: 132-137 

bT. T^y ^^i/i^iJ^'y /v(PEG)^(^#®:5^-^i:*S'^bfc: 



wo 2004/111233 



PCT/JP2004/008585 



- 23 - 



10 X.{i. WOOO/61739. W002/31140/i^0o ^ \M:Lf\.h(D^ 

15 IDIO (^'14 B I^BIS) ^ AMOC-Kpan carcinoma associated antigen) ^ CAMA 



U CD7. CD15. CD19. CD22, CD38, CEA> EGF S:^^^ Id-1, L-Dl ^ MoV 

18, p97, pl85"^> OVCAR-3, W^^lPBI^^^ij-^ (neural cell adhesion molecul 

e; NCAM), mumB. ^7/i?--f hM^^/w^^-T-^n i/> mm^^mwKi^^ 
?)m^m\fh^^o ^fc. mmmm^±^m^ir^^^ti.xn. cos. cDie, fc 

o AM^(DS^^Ji!^-a--tr§§ J; 5 BsAb ^^111-5:1 i: -hx^^o 
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mt^Kimir^m.i^. (.2)mmmmmmti.X'mm-^'^^. •7^y^v>\ tPA. 

uPK-mi^'^-^'f'^^^. (3)LDL^t^'Fcg^#:(Fc7RI, Fc7RII^ :^fc{*Fc7RI 

±(Difimts Hcv, -Y^- 7/1^:31;/ if, tin m(Dmm.M(D^w^^mmir^mM&<D 
mm^t^^m-^'^ ^iTii^. (5)mm<D^m^^mu^^mm^m^t. eotube. dpta. 

^ bT^ffib#^i5t#:(Fanger et al. , Crit. Rev. Immunol. 1992, 12: 101-24 

10 ^m) . 3tmz. (7) w^wrK^^ ^xmm b#6 ^7 f - ^ igc, v 1^ \f-<A':^^ ^yd^ 

— If(HRP). FITC. )3-;^'7^ h v--^^^— if^0^ffipIt^^cC^K^\ ^;V=^:y, 7ai 

-C^^ . Cltbf>CO<2^^CO#fi#^'14tn:^(W089/02922 ^^<l^-7\^v V. EPS 14, 
317 US5116964 ^'^t^l^'^r ^£i7L^^;2^^0J(^;^?fe{c: J; 19 

15 -r^r 

^.C^^^i ^■^^^ffii- 
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m(0^mm.m). VS^n. ^S^gt^^O (peg. Iween^). =¥lx-h^J(EDTA^). ^ 

;v 3 —jv (■:/ u u > V =1 — /i^. PEG m) . ;^>'t4#ffi?&'M y V 

— h 80, HCO-50) ^ ^ #f ffl LT t> J; V ^„ 

15 =tn-r KK7 5'^'7''y^'^y^i^^7"A(y /Ky— A, T/vt^^ n;^:7aiT. 
-^xc n oc-^/v 3 ^ / / ■7'-feyP#) ("Rem 

ington's Pharmaceutical Science 16*'' edition", Oslo Ed., 1980 ^#M)o ^ 

(Langer et al. , J. Biomed. Mater. Res. 1981, 15: 167-277; Langer, Chem. Tec 
20 h. 1982, 12: 98-lO5;^ia#rF0 3, 773, 919 -^;gfe#l#rFthlll^^ (EP)0 58, 481 

Sidraan et al. , Biopolymers 1983, 22: 547-556 ; EP H 133, 988 o 
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Urt^. — mt-oirf^M Ikg hfc V O. OOOlmg lOOOmg COiSIST'jl^ 

r foSV^f^. '^'Ix.ti. 19 0. 001~100000mg/body OlS 

r et al. , Nature 1962, 144: 945; David et al. , Biochemistry 1974, 13: 10 
14; Pain et al. , J. Immunol. Meth. 1981, 40: 219; Nygen, J. Histochem an 
d Cytochem 1982, 30: 407#R^)o ^(D ^ ^ K^Bi-^m^^mW^^Ml^XRm^^ 

:5>t)f (ELISA ^ :^^it^j>^^ (Zola, "Monoclonal Antibodies: A Manual of T 
echniques", pp. 147-158, CRC Press Inc. (1987))^^^ti'^ ®^ (7)5^^lT(e:*3V^ 
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10 



3. mrnKj^!^ 



mmicell free assay) (7^ Jg^. ^fflJSa^ (cell-based assay) (7)^^;^. *J.^^<^it 
fcf^-;?://^^:^®. DNA. miA(Dm^^^W^\^<i-tM^^i:W^it'tm^^^^t^^X- 
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15 



25 



10 it tl^X nmK.it. mmil^'l^. mRNA*. Ca-^&tJ^ cAMP fSisS^;; 



o /i 



h1)^X^^ 



iimU(Dmmz.'^-y:^xii^^-^io^:y^—fi:}^<Dm'^m^^f^^''X. ^%m%mt 
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BEACON (SMiit) > ^ffi^T"^ BIACORE. ^m^^MM^. 

— H it ARVO if J: 19 M^^' ^ ^hi^. yn—^^V 
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-efeOo 2-3: IH0#M^, 3-3: "7^ b y ^-t? 1 0 J>,V y^y'^^'A 

t?2 0^^^m, 4-4: X h^f-^^ y 0^^^. i^y J^T^nVA-eS 0 

fl^^^, 5-3: X h7i^■^:^7 y ^^"^2 0^^^, A y ^'At? 1 0 



, 7-4: Ay ^^v^Pi^A-ei 0^2$^> 7^ y i/-e3 0p# 

^m^-^y^'^/^'MMl^^^sn^^Ayt^^^m-H^^ eSSnm JC-C 405nm T'ff-^|lJ bfdo -b 
ARl-His+fcT;#:+AR2-biotin, T^(* AR2-His+^#:+ARl-biotin ^^l-o 



wr. :^mm^mMm^^'o ^hi^mm^um-r^:^'^. ^tihcommmi-i^-. 



1. t MFN -^7^ n (AR1/AR2) (c:;ii§'^-rar.#a'l4 igG ^l^js^mffl:/^;;^ 

2 S<Z? H M ^fcfei: ARl ^ fcfifci AR2 V ^-f L ^fc It ^^51. ^ -lir. 



^ 6 fci i6 IgGl (D knob-into-hole 



[Ridway et al. , Protein Eng. 9; 61 
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7-21 (1996) ] t h IgG4 (O CHS Wy^^(OT % / WM.W^'^'^^M b/Co a 

b IgG4 y a), fi Y349C, T366W a^^s^trfe . biS^-T^Ct h IgG47b)(i 
E356C. T366S. L368A. Y407V COfi^f^-CfeSo f^fi^f^C> t ^ v^^i^ 

{C^jS^ (-ppcpScp > -ppCpPcp-) b]^o 

5 ARl §:^#:^^Bi!5-raiTi:^^^JtiB (isll:_L;&^ HL ^x-T 6 ) 

^ LT. x h^-t'-^iJ' y ^^^WM^^iJ^— pcDNA4 (Invitrogen) ^^V^fCo fei 

^5lBJ|^ffiv'^'-:h/W'iB^iJ(IL3ss) [Proc.Natl. Acad. Sci. USA. 81; 1075(1984) ] (^T 
^5{E(CARlg^^^^mli5t-^-^^7^^^i:#:'SI^MJ|^(VH/^V^bVL) ^; t: h IgG47a^ 
10 SM^^c? V ^ L /c ^^m^. ^la^iiA A/;^c-<^ ~ (pcDNAl-24H V ^ L pcDNAl-24 

yi^mm^mm^^ -^- pIND (invitrogen) ^ffiVNfCo irCf^feJ^ HL 

15 /WgH^IJ (IL6ss) [EMBO.J. 6; 2939 (1987)] (DTM^ AR2 ^^i^^WMir^-^ ^ :^ 
Iffii^'^MW^c, (VH V ^ b VL) ^ t h IgG4 y b M'M^WJ:^^ b /c ^S^^. ^I§.^ 
32iA/fc-<i5^ — (pIND2-7H /^CV^ b pIND2-7L) ^l^lltiCf^i^bfCo OT"^:^ 5: 
KDNA {irtJ^lT"^;^ 5 KWM=^5' h (QIAprep Spin Miniprep Kit, QIAGEN) ^ffi 

20 

2. -#mt4 igG m.i^(Dmmm-^^(Dv^mm hl 

2-1. DNA^|^C>p^ 

irL#:;&JgB HL ^^^^.S^iJ' — (pcDNAl-24H ^ bT pcDNAl-24L) f±7^ h =7 

f--r y J; ^9^5i.SI#;0S;0^;i^So 7" h 7 i^-r y >';as#?5Eb/cev^;t>ttaTT'^ 

.25 m^^^(-iiP^Ji"§-^{-Tet y (TetR)^3— K-f -5^7^^ K pcDNA 

6/TR (Invitrogen) 5 „ ^l^l-C. bfc TetR 2 pcDNA4/T0 
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±(D 2 let 1/— i?"— gH^fJ (Tet02) k^'^^ @ ^M^^<D^^^nU-f- 
TetK-h^Tet^-<^—'^—f)^hUf\^^^t\Z.XX}. CMV/Tet02 — I- 

5 IND2-7H ^ UT PIND2-7L) M^A^/^^'^^X^h^^i^ i^^-^ y yMUih^l^ 

FXHr^^^J'— %'|SS6^}^^^i~S7'^^^ KpVgRXR (Invitrogen);^^^*^^ 

^Ste-fbi-Oo =S§o-C. ltl#J?WjlSCO h^>';^7aiiJ'->3 >'(D^}CpcDNAl-24H. pcD 
NA1-24U PIND2-7H, pIND2-7U pcDNA6/TR ^ bT pVgRXR b ^1+ 6 ffis^cDT' 

^ ;^ 5: K DNA b o 

15 2-2. Wi^'M^(D V V :y =^ ^ ""y B 

ry]}^^ K y 1fV^WiiS5!5l:-&**Pi^ COS-7 t^dnvitrogen) ^ffiV^fdi^-^fCft, 
DMEM+10%FCS iM^^l® b. 1 X lOVml (D'm^^ &'C^MMS^^ 6-well 
•yu—h (CORNING) <D^ well^ 1ml T oS^^ 37°C(c:-C 5% CO, 4 l^^=i.^ 

— rtt?— 8feJ#*bfco 2-1 -ef^^bfciT"^;^^: KDNA^i^i^^ h7^;^:7ai^ 

20 3 ^'^^ FuGENE 6 (Roche) (Invitrogen) 1.5^1 t Opti-MEM I t^iiil (Invitro 
gen)250Ml (D^m^MX-Xm^ 20 ^mBU\^rch(D^^ well (T^M^SAb. 
4~5 37°C\:iX 5% CO2 4 i?— rt-e^ i/dr^^— h bTto 

fc hJJ^i/^Wfli*5feJ#^,^fflJ3aHEK293H;^ (Invitrogen) ^^ffiV^yt^-^idfi. IfflJiS 
^ DMEM+10%FCS J:§±til^M^^ bs SXlOVml (D'MS^^ ^X^^^M^ 12-well 

25 — h (CORNING) (D^ well 1ml "f oi|t r.^, 37°C{e:-r 5% CO3 4 ly'^^^—-^ 

— f^T*— 8feJ#* bfco 2-1 xmM x^fcfy y^%Y DNA mw.-^ Y'7'yy^y 
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Vl*;^ Lipof ectamine 2000 (Invitrogen) 7nl t Opti-MEM I tM(Invitrogen) 
250^ 1 (Dig:^^--APX.r^S.20 1^mBW:l^tc-h(D^^ well <^J^ffl^-^SAb. 4~ 
5 37°Ci,Z.X 5% CO2 ^ '^^^^—^—P^-V4 ^^^3.-<— b i^fco 

2-3. -wm'\^igGijLW(D^mMm 

/ml 07" h y >':^^±^(fO^M^) ^^tf 1ml CHO-S-SFM-II (Invitrogen) 

m.^^(Dm—^^^w^^n^£^tio ^(Dm.. i^m^m.B\m^\^. -eiimi ch 

O-S-SFM-II J#±l!ii;i-Ci^#-Lfc:^. S^MOAy o >- A (Invitrogen) 7'^V^UAl< 
10 -sf-^X n :xA (Invitrogen) ^"^tp iral CHQ-S-SFM-II ttH^SA 37°C(c:r 5% 

tifc'^. — B.3a^L^(^l]2ooog, 5^m. M) ur«^i^5feb-r. li^^mKit^z-^ 

4^u=Jly-50 (Millipore) -Xritli ^^f ofco' iSf->':7°/^(i{^ffii-a ^-t: 4°C-e 
15 ^#bfCo 

2-4. mW7ii^(Dmm 

2-3 (::TSI|^$tbfcirL#:Mm-tM-y-^7"/^^7°n7"^i/Alt5i(rrap Protein A 

Sepharose FAST FLOW, Amersham biosciences) ^ffiV^T$t$^ b fdo -f'^£t>'h. 

m±m 4ml b TBS mmmx-m^ i.±mm 50 ^ 1 ^^^m b. — ife 4°cTfeisii^^ 

20 ?Pb. feL#:^1tli--P^*^^/c:o -0.31'L^(3OOO g, 10 ^) bT Jt?f ^1^* bfc 

TBS /g^T^^ 500 M 1 t-M-^ b. 0. 22 A m:7^/P-iJ' —;t7:y:7' (Millipore) -^.^b 

fco 3i'il> (3000 g, 11^) t TBS f?^{c: J: S 3 IhI^ V bfc^. ^^ffii^W 

?^(10mM HCl, 150mM NaCl, and 0.01% Tween20) 100 /zl JCT^ffl bfCo i^iil^iS 

ISOfflM NaCl IM Tris 5 m 1 ^» b't'fP bfCo B^^^Vtfi^ffil-^ ^ 

25 •T:'4°CX'i^^LtCo 

2-5. t h IgG ii^CO^* 
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Goat affinity purified antibody to human IgG Fc (Cappel) ^ coating buff 
er {^X 1 M g/mL liZ-MM b^ 96- well A y 7" h MaxiSorp Surface (NALGE N 
UNC International) (^HtS-fb bfdo Diluent buffer (D. B. ) IZ.Xy'v y^l^^^M 

5 ^^;!jPbfCo ■Sf-^ ^W^mM\^<^f^^(Oy^'^>^—Yt\^X. 1000 ng/inL/e)^e> 
2 {n'^MX D. B. JCIT 11 Lfc ChromPure Human IgG, whole molecule (Ja 

ckson IraraunoResearch. 11.1 mg/raL) ^Ir1#{C-^;(]P L/Co 3 [HiTfe^f- Lfc=^. Goat a 
nti-human IgG, alkaline phosphatase (Biosource) ^SJ/S; ^-fr/do 5 IHiJfeif- bfd 
Sigma 104^''^ phosphatase substrate (Sigma Chemical) ^SMi L-T^-fe^ 
10 iiTx eS^-Sy —iJ^-^ModelSSO (Bio-Rad Laboratories) {c: J; 19 ^ #0?,}^ft 655 nm 
i: bT 405 nm CD5S)fei^ ^Sy^^bfCo Microplate Manager III (Bio-Rad Laboreto 
ries) V^=^r^m\'^X. y^^lyd'''—V(Dl^mBf)^hm^±M'¥(D\iVl^ 



t h^^^M^m^^ HuH-7 (ia3A®:^t^^Bf) IFN MWi.^-^m'i-<DTm^^\^ 
=cy—^M.'B,^^^-t^'^'7:^^ K pISRE-Luc (Stratagene) ^J^AbfcJf^^ 
^^Itt^ffiV^Ts ^'^W:iKW(D l¥]^T^^^:^ h^Stt (Relative Luciferase Uni 
t : RLU) ^pS bfCo ^ttjSlJ^fi/^->:7 =c =7 v^x^ 7^ A Bright-Glo™ Luci 

20 ferase Assay System(Promega) ^ffi V^T^{^-^^^ T/^fB^^^;^^'^^^^^§V^^T^.eo 
/c„ l^tt^tt^.^ bT. t h IFN a (rhIFN- a A, CALBIOCHEM) ^^V^fCo IS^^HI 
ll^l^-To ^aSM-^iJ'^— -e0#r^^il^^m^^^^tfc>bO(3-3, 4-4, 5-3, 
tJ« 7-4) . ^ — -e^T ^I110#(:i^^^m/5>^it ^3 O (2-3) b 5 i§ 
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4, K-r y =f- ELISA feic J; ^ g 6^feT;#:^^*<^)lfW 

96-well Ni-NTA HisSorb Plate (QIAGEN)-^x His iJ' i7-';^||5$ttfc^g:^ft:(AR 
1-His fii\^\^ AR2-His) ^ Diluent buffer (D. B. ) \Z.-X 500ng/ml {cl^f^ b/c t> CO 1 
5 OO^il ^^JPb— lfe4°C-e^^$i±-7to — B.Jb?*^®^ll^*bfc^. SuperBlock 
™ Blocking Buffer in TBS (PIERCE) 200 m 1 ^^^(JP L,n 60 ^^-i^^^^ 

^® LfCo 3 II]^5fe# D. B. \.fcmmK{^ (31. 25~500ng/ml) 

■t^'dir'^^yWLl^-iK^Us (-r^=et3-fe ARl-His {C>^bT(t AR2-biotin, AR2-His 

>cvt-bT(^ ARl-biotin) ^ D. B. \Z.X 500ng/ml {Cffirl)^ L/c^O 100 a: 1 ^J^^PLs 

^S.60^-r ^^=^^'<— hUfCo 3lHl^5fcif-bfc^. D.B. -e3000ff A 

15 P-sterptavidine (ZYMED) ^^;!)P 60 ^9-^ ^-^a.^— h bfCo 5 Ill?5fe^f- b 

Sigma 104^"^ phosphatase substrate (Sigma Chemical) ^^K<i: bT^#. 

^■li:. S^^^y — i5'^"^Model550 (Bio-Rad Laboratories) {il J; 9 ^ 655 

nm ^ bT 405 nm OPj^^^^^l!):^ bfCo 

^<D^^. ELISA 2 ®2^<7)^IS (ARl-His+feT:#:+AR2-biotin*5j:t/AR2-His+^ 

20 f$+ARl-biotin) W^\Z.^\^X^WmrQ^m.'^^^^'^W^^^fz.-)Jii^. M HL 

^mmi'^^^<omn'^^^^\^f^ (ig2#fia,) „ 
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1 . 



(b) i7L#:0^ - ^ ^— (D: 



(b) fei^2|s:<DB— Ofi^ ^ ^— <D^^O^^(^^2*^ i: Js^> § X^. 



(d) mi^<^B~<^M t m^<^M^^ V ^rjrL^^'f'^Mi-a X; 
8. m— 0^llI±3?.(*MX(^^|RldrTiiin:#:;i^?l^^^tb(3:< V^feL{2^;5S^ knobs- 
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into-holes imA^ntli7ii^-Ch^^t^m^t-r^m^^l--7 OV^-ftb 

1 5. m~(Dmm. m=:.(DMm. m—<Dmm.s m—(7)um^mmmi^^^^-^ 

1 9. mi^m 17 ^fc\t. 18 \^wM<o-<^ ^—^^^-i-^imf^o 

2 0. ^w(Dm—<DntB^(on^^-^^^^M\^^^'f'^^ti)^'^wj:m^o 
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1/2 

01 




I ^ Ql : 1 1 

0.01 0.1 1 10 100 1000 
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2-3 |o]B^ 
--^t— • 3-3 Tetl d-Ecd2d 

4- 4 Tet1d-Ecd3d 
IFN 

5- 3 Tet2d-Ecd1d 
7-4 Ecd1d-Tet3d 
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2/2 

02 

AR1 -His+tn;j4^+AR2-biotin 

0.09 I ^ 




0 100 200 300 400 500 600 
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